kidney excision and removal of the kidney stones by inserting an access sheath between the kidney and subcutaneous region. PNL has become an important alternative to open surgery approach in urolithiasis treatment, with respect to its minimal invasive feature (3) . In current clinical practice, extracorporeal shock wave lithotripsy (ESWL), PNL, retrograde intrarenal surgery (RIRS), combined approach of these methods and other laparoscopic methods are used. Due to minimal complication rates, fast elimination of big stones, quicker recovery, short hospitalization periods, increased quality of life and minimal loss of working capacity, the European Association of Urology (EAU) has recommended the PNL method as primary option for treatment of kidney stones larger than two cm in diameter (2) . Introduction of the "access sheath" is one of the most important steps of the PNL intervention. In creating the access tract, various dilatators (balloon, metal) are used and different need-based dilatation tools were developed. In this study, we aimed to compare the mechanical Amplatz dilatation (AD), balloon dilatation (BD) and one-shot dilatation (OSD) methods in retrospective manner.
MATERIALS AND NETHODS
A total of 182 patients (127 males and 55 females), who underwent PNL surgery at Urology Department of Fatih Sultan Mehmet Research and Training Hospital between January 2016 and September 2018, were included in this study. All participants were thoroughly examined and evaluated prior to surgical intervention. Patients who have positive bacterial contamination in urinary culture, hemorrhagic diathesis condition or any systemic comorbidity were previously treated according to the diagnosed disorder and subsequently included to the study. Only individuals with serious coagulopathy were excluded. Retrograde pyelography imaging was taken from all the patients. PNL surgery was applied to all patients in prone position with assisted retrograde pyelography imaging. After calyceal access to kidney, AD method was applied to 66 patients, BD method in 55 patients and OSD in 61 patients. Average age, calculi diameter, body mass index, operation duration, radiation
INTRODUCTION
Urolithiasis is a frequently encountered illness with prevalence rates highly variable according to region and population worldwide (1) . Urolithiasis treatment can be applied by using conservative, medical or surgical methods according to the patient' s status and characteristics of the stone (2) . Percutaneous nephrolithotomy (PNL) can be defined as exposure during the surgical intervention, hemoglobin decrement rate, Clavien complication score and treatment costs were compared in the three groups, Radiation exposure time elapsed during dilatation was defined as the time period between the insertion of the 18 Gauge needle and the placement of Ampltaz sheath. Surgical operation was carried out by two urology specialists. In OSD method, renal cavities were punctured by using 18 Gauge needle and guide-wire was inserted into collecting system after urinary flow was observed. Following this initial step, co-axial dilator of 10 F of diameter was pushed forward through the guide-wire. Amplatz dilators up to 30 F were further pushed into the kidney with rotation movement and access sheath was placed over Amplatz dilator, which enables a wide entry tract for nephroscopic examination.
Statistical analysis SPSS Statistics 22 (IBM SPSS, Turkey) program was used for statistical analysis of the data obtained. Descriptive statistical data were obtained (average, standard deviation, frequency), Kruskall Wallis test was used to compare non-normal parameters for more than 2 groups and Mann Whitney U testwas used to compare differences between two independent groups.
RESULTS
The mean age was 47.34 ± 12.68 years (range 15-80) and average BMI was 27.15 ± 5.01 kg/m 2 (range between 17.12 and 40.75 kg/m 2 ) ( Table 1 ). There was a prominent difference in terms of operation time (p = 0.032). Significant difference was found among the groups in terms of dilation fluoroscopy time (p = 0.001), with a notable shortening in OSD group than the others (p < 0.05). Beside this, there was no difference between the AD and BD groups in terms of fluoroscopy times (p > 0.05). Also, there was no difference among the groups for Clavien complication rates (p > 0.05). There was a prominent difference among the groups in terms of hemoglobin decrement (p = 0.012; p < 0.05). The hemoglobin decrease in OSD group was significantly lower than in AD and BD groups (p < 0.05; p < 0.01). On the contrary, there was no statistically significant difference between the AD and BD groups with this regard (p > 0.05) ( Table 2 ).
DISCUSSION
With the development of minimally invasive treatment of urinary calculi, PNL has become one of the main treatments for large kidney and upper ureteral stones (4). One of the most fundamental steps of PNL surgery is to establish safe and effective access. However, complications in this process such as tract dilation failure, hemorrhage and perforation of the renal parenchyma or collecting system are not uncommon (5) . The dilation of the nephrostomy tract is a central step of PNL intervention, and is usually performed by three dilation methods: Ssemi rigid fascial dilators (Amplatz) over an 8F guide catheter, metal telescopic dilatators (MTD) and nephrostomy balloon dilatators (BD). Each dilation method has advantages and disadvantages. In the past, there have been many attempts and modifications to obtain the best results with minimal kidney damage (6) (7) (8) . When it comes to the radiation exposure issue, BD and OSD methods have an obvious superiority to MD and AD methods, attributed to their easy-to-use aspect with one-pass dilation technique and shorter intervention time. In addition to this, there are also some cons of the latter mechanical methods including the displacement of guide-wire and access sheath during the multipass dilation entries, perforation in collecting tubule system and hemorrhage (9) . Although there is a general consensus that BD is a more reliable and efficient method than the metallic and plastic dilator use in the literature, it has been reported in a multi-centric study that there was longer mean operation time, more bleeding amount and higher transfusion rates with BD (10). In a meta-analysis study in which four different dilation methods have been evaluated in 6820 patients submitted to PNL, it has been reported that OSD method requested shorter fluoroscopy time and less hemoglobin loss, when compared with the MTD method. In the same study, a statistically remarkable difference has been reported between BD and MTD in terms of blood transfusion rates and it has also been mentioned that BD had an advantage over MTD approach in terms of shorter intervention times and lower transfusion rate in patients who have not undergone open kidney surgery operation before. This meta-analysis research has also pointed out that OSD could be preferred in most patients that have to be operated by PNL (11) . Likewise, we have observed less fluo- In a meta-analysis study including large series of participants, it has been reported that bleeding was significantly higher with balloon dilation method (9.4%), when compared with telescopic/serial dilation (6.7%). It has also been mentioned in the same study that there was a need for more transfusions for balloon dilation interventions (7.0%) than telescopic/serial dilations (4.9%) (12) . Moreover, hemorrhage risk gets higher when a consecutive dilator is displaced to insert a larger one, because of the space remained after the removal. In some papers, single-increment dilation has been suggested as an easyto-apply and safe method to achieve better outcomes (13) . In a study by Frattini et al., it has been reported that there was a significant decrement in fluoroscopy time in comparison of the MTD, BD and OSD groups (14) . Li et al.
found that OSD was a more reliable method, because of shorter insertion and fluoroscopy times (15) .
In another prospective series with 320 participants, Harrech et al. reported that OSD was also a reliable and feasible method, which could also be used in PNL procedures performed in supine position (16) . It has been emphasized in the literature that tract dilation failure was a crucial issue, which could be encountered especially in cases with renal hypermobility condition. Harrech et al.
reported the dilation tract failure rate as three percent (16) . In our study, we did not had failures of access tract dilation with OSD orocedure.
Consequently, in our retrospective study, average fluoroscopy time and decrease in hemoglobin were found better by using OSD technique than AD and BD. Consequently our opinion is that OSD method is the safer and simpler technique.
CONCLUSIONS
As a result, we conclude that the use of OSD modality in PNL interventions could be superior to other methods with respect to its feasibility, cost-effectiveness, shorter radiation exposure/fluoroscopy times and it could be a preferable way of treatment especially in developing countries.
